. CDK5RAP2 localizes to the centrosome NIH-3T3 cells were transiently transfected with a plasmid expressing GFP-CDK5RAP2. Images of cells stained for GFP (red), -Tubulin (green), and DNA (blue). Insets are enlarged images of the GFP signal at the centrosome. Scale bar = 10m.
Figure S2. Characterization of CDK5RAP2 mutants
(A) Hematoxylin and Eosin-stained wild type and CDK5RAP2 mutant embryonic coronal brain sections. Sections were from closely matched regions. Arrows of equal length illustrate the similar thickness of the cerebral cortex between wild type and mutant mice. No overt differences in cerebral size, thickness, or morphology are apparent. Enlarged images correspond to boxed area. (B) CDK5RAP2 and rootletin co-localization at PCM fibers is not microtubule-dependent. Image of a nocodazole-treated CDK5RAP2 +/+ MEF stained for CDK5RAP2 (red), rootletin (green), and DNA (blue). Inset shows an enlargement of CDK5RAP2 and rootletin at the centrosome region. Scale bar = 10 m. 
Figure S3. Centrosome amplification in CDK5RAP2 mutants
) Multiple primary cilia contain ciliary transport proteins. Images of CDK5RAP2 +/+ and CDK5RAP2 RRF465/RRF465 MEFs stained for polaris (left, red in merged panel), -tubulin (middle, green in merged panel), and DNA (blue in merged panel). Insets show enlargements of the cilia regions. (
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Plasmids and Antibodies
A full length mouse entry cDNA clone of CDK5RAP2 (Genbank accession: AK129411) was obtained from Kazusa DNA Research Institute (Nakajima et al., 2005) and recombined into the pcDNA-DEST53 (Invitrogen) vector to produce the pcDNA-GFP-mCDK5RAP2 expression plasmid. The CDK5RAP2 sequence corresponding to amino acids 24-278 was cloned into the pRSETB (Invitrogen) plasmid for expression in E. coli as a 6XHis-tagged fusion protein and purified by Ni ++ -chelating Sepharose Fast Flow (Amersham Biosciences, Piscataway, NJ, USA) for antibody production. Polyclonal anti-CDK5RAP2 antisera were raised in rabbits by Cocalico Biologics Inc. (Reamstown, PA, USA), and affinity-purified over a CDK5RAP2
24-278 -coupled Affigel 10 column (Bio-Rad, Hercules, CA, USA). For immunostaining the following antibodies were used: rabbit anti-CDK5RAP2 1:5000, mouse anti--tubulin (DM1a) 1:1000 (Sigma, St. Louis, MO, USA), rabbit anti--tubulin 1:500 (Sigma), mouse anti-acetylated -tubulin (6-11B-1) 1:10000 (Sigma), mouse anti-polyglutamylated-tubulin (GT335) 1:1000 (from C. Janke, Centre National de la Recherche Scientifique, University Montpellier), rabbit anti-polaris 1:200 (from B. Yoder, University of Alabama at Birmingham), mouse anti-pericentrin 1:500 (BD Biosciences, San Jose, CA, USA), mouse anti-green fluorescent protein 1:1000 (Invitrogen), human anti-rootletin 1:500 (Ab Serotec, Oxford, UK), mouse anti-centrin (20H5) 1:1000 (from J. L. Salisbury, Mayo Clinic, Rochester, MN, USA), rabbit anti-cenexin/ODF2 1:150 (from K. Lee, National Cancer Institute, NIH, Bethesda, MD, USA), chicken anti-cenexin/ODF2 1:1000 (from E. Xu, Northwestern University, Chicago, IL, USA), rabbit anti-centrobin 1:100 (from K. Rhee, Seoul National University, Seoul, Korea). Secondary antibodies included: Alexa Fluor-488 and -546 coupled goat antibodies used at 1:400 (Molecular Probes, Eugene, OR, USA). Nuclear stains included DRAQ5 1:1000 (Axxora, San Diego, CA, USA) and DAPI 1 µg/ml (Molecular Probes). Antibodies used for western blotting: anti-CDK5RAP2 1:10,000, and mouse anti--tubulin (DM1a) 1:1000 (Sigma). HRP-conjugated anti-mouse and -rabbit secondary antibodies were diluted 1:20000 (Jackson ImmunoResearch Laboratories Inc., West Grove, PA, USA).
Immunoblotting and Immunoprecipitation
Whole cell lysates for immunoblotting were prepared by boiling cells 5 min at 95ºC in 2X SDS-PAGE loading buffer (117 mM Tris-HCl pH 6.8, 10% glycerol, 3% SDS, 2% -mercaptoethanol and 0.2% bromophenol blue). Whole cell lysates for immunoprecipitations were prepared by lysing cells 30 min. at 4ºC on a rotator in Nonidet-P40 (NP40) lysis buffer (20 mM Tris-HCl pH 8.0, 137 mM NaCl, 10% glycerol, 1% NP40 and 2 mM EDTA) supplemented with 2 g/ml Aprotinin, 10 mM NaF, 1X protease inhibitor cocktail (Sigma), 1 mM orthovanadate, 1 mM PMSF, 0.1 mM benzamidine-HCl, and 1 g/ml phenanthroline. Whole cell lysates were separated by 6% SDS PAGE gel electrophoresis followed by immunoblotting and detection with the enhanced SuperSignal West Pico Chemiluminescent Substrate (Pierce, Rockford, IL, USA)
Immunoprecipitations were performed using 2 mg of whole cell lysate in NP40 lysis buffer + 2 g of the indicated antibody + 10 M Colcemid (Axxora) on a rotator at 4ºC overnight. The antibody/lysate mix was then incubated with pre-equilibrated Protein A Sepharose (Amersham Biosciences) for 4 hours at 4ºC. After centrifugation, the slurry was washed 3 times with ice-cold NP40 lysis buffer and proteins were eluted with 2X SDS-PAGE loading buffer.
Flow Cytometry
MEF cell cycle analysis was accomplished by propidium iodide (PI) (Invitrogen) staining of DNA and flow cytometry as described in Current Protocols in Cytometry (2008) . In brief, cells were washed in PBS and fixed in 70% ice-cold ethanol. Ethanol was removed and cells were resuspended to a final concentration ~10 6 ml -1 in staining solution (20 g/ml PI, 200 g/ml RNaseA, 0.1% Triton-X-100). Fluorescence was measured (Becton Dickinson, FACScan) for 10,000 cells per sample, and the data analyzed with FlowJo 8.8 software (Tree Star Inc, Ashland, OR) using a Watson Pragmatic fitting algorithm.
Live Cell Imaging
